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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent element that is 
superior in uniformity, high luminous intensity, stability, and low power consumption of light 
emission. 

SOLUTION: In the organic electroluminescent element which has an organic layer between a 
positive electrode and a negative electrode opposed to each other, the organic layer contains 
an indole derivative trimer (specifically, carboxyl group substituted indole, sulfonic acid group 
substituted indole, cyano group substituted indole, nitro group substituted indole, amino group 
substituted indole, halogen group substituted indole or the like are preferable in practical use, 
and cyano group substituted indole, earboxyl group substituted indole, and sulfonic acid group 
substituted indole are especially preferable). 
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m^zmttt. tk. w&$$#<i8rct*. w&ss&i io 

a/\v-;k r-feF>. T-bh^h';;k 

f h?tFn77A 1, 4-i>^+^> l Xf- 

^F>, ^aeu>*-sK*-F, -f 

Qj* £>, N, N-^^Jlf^ATS F\ N-^^;U 
7-feF75F\ i?y^;M^*^F. y^f^X)!/* 
>» N-^^fo F>, 

ffl^rfc. ifc2®w±*es©|!!^'t , E^br«^r 
cm-ma>f£ifiVit. 7-fcF>. 7-feF-F 

N-yyfAWATS Ffc£*ijf?*l,<. £<tt7-fe 
F~ F U.**9EfflJfc4»oi fc*f £ U>. 
[ 0 0 2 3 ] £fc. MIH©Y > F 

tfctt. Y> K-*i»fl£:-*= 1 : 10 0 0-100 

0: 1. H£b<\tl : 10 0-10 0: lTJlt>6ti 30 

S. fetch. mjmifiti&fcZWr>r\ t >?>i*&t> *<D 

■tfc. Zfiftfctttr F-'O F iftSX* " 

< F-^#ftl>i§£#&^ »«**«fi-FrSti*« 

[0024] mS© A > F WW*:=«ft©^Jattr 

0. 0 lftfi%«J-. *?£0<»0. 1-5 011%, 40 
J: *) KF& K « 1 - 3 0 &S%<Dmax-&2>. 
[0 0 25]*^t?^6tlS-^i^(l) - (3) 
T*$tt*^> F-Jt^&ttHStt^X 11 " ttF-/* 

> ft* *) . m&$<D®itfmic&$:?z>7a f >&© 
>. 39*<f*>. 7vm>(*>> m&4*>. mis 
a«$iw*>. ^s/ri/iw*:/. saw* 

>. Fy^M-Pifc^+x F ')7)i*vs £>x;u so 
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^^^^©l-Sflii©^*;/?**). *?*!/< 
tttW-f*>. SSSN+X *$7?<b-f*>&<t'©l 
-2 If ©&-<*>■?;&.&. 8fc*?£U>©filS§U:*> 
&£©1II©RM W*tf. SMt^i 

*£fl3&-ft*S^££*?To fc«&. > F -JTO 
SW*=S»tf©F-/OFX* " 

[0026] ifta©^ > F-;USt«ftEStt©^^f 

»6 tiz a > f -;ni2f WE&mt. mmtv xmm 
itfcm^vyzm^zmiiVLmt F-^so-f > f- 

AHWWk=aMrc» Q . FX' " <d*)U& ( F 

-^*) mttO. 0 0 1-3. 0-C&5. SfbSOtbr 
ii®(bk^Sfctt*'/>^ffll>Sim=0i!5:S < , 
«#^fe^i 1 ©^mtt'5:i-©S*>6.tt F-^JfSmK 
0. 0 0 1-3. 0<Dljifite}£Ll\ 
[0027] N-rA+^iattl-f > Kt-AMfHHl 

©r^*;KbM^t>r^fi«-s c £ fer * -5. 

[ 0 0 2 8 ] A y F-*Wp»H«*tt. WciSW 
8Ui©0^©fcJi)S«l^©jg^e* ± D l«±t £ Bttft 

{cK5isn-s*>©rB!ii^. MitiS^*e.#a^m 

1t* - 'J . -SimWiflcOR F -yig i bT>&fi]© 

yJA, ^KKfb^u^A. ^^ty^'i'Afei-©^;!'* 
ytt»»««c-f > F-ji«3i#=«**HaiSiB-T f- 

F-PBO-f>F-A-liaWtH«fc.(r«ct>^. F— ^ 
*m=0) ^rffS^&Aiplfe.tlS., 

[0029] m-ym<DA> F-/n«M»=««i. 

BSffigaa. ffiS©S©F"^ffl!K:j:S&SK:«fcOff 
3:© F-/>"> F^ffiS© P-3T#*£*t#r« F-^© 

^. ^-^^>«>F©St-f^>?rWr4i?{bSiJ 
-C2£UfcF-^>f>F-;t'i!gft=Sf*£, *Kffc 

t f u«jf ASjRrw F-^i/trw p-.^a©-f > f-* 

SI»-rSC£feBlt|T*S. C©Jr^{cLr#e,n/i:ff 
S© F-/<> Ftci »3 F-^SihfcW > F-JWmE 
.»t*«t>-c. *^©W1Smi?^*S^©«liBK:ffl 

[0030] -f>F - AiHW*=«*tac. an«B?:w 
TSciict^. .towm^^^^itr©^ 
SiSf^iiftt^©mfil*»«tii«^*i*S. «f 
JfHRIO. 1-0. 6nmt?4>SS®«l3t5rWbr 



15 

5. fc/cU HBIH^O, 1 n mJ^rSMMHStf «fc 0 
SS£&Sfc|SjK:*'3. *fcO. 6nmWTt?=StWB 

an?©*?-* 9 f > ^eaw j: o gg.fc & o , 

[003 1 ] cn^©>f > F-^&ttHfi&£#&SI 

ins***- 1 u tj§i> *craKa*«a«ftfts^i4 
m MmH«a>fftt^ffvsTiQiiCjb4i-«<: 

[0032] #H9rfcfcl>Ttt-f >F-JU^Wfc=it# 

< U M > K-MBWtHSftift© 

ti/dl, (II I) 4>F~jlM9£B&6ftOM£ 
*«*4#»£SftfcJi. ( I V) -f >F-JUgfi§#Hg 

fcji'» (v> cti^4o©^rn*ioicH 
©ate*a*r 

[0033]$ fc. ^ > F -*ffiS#=S#£^irr * 
[ 0 0 3 4 3 A > K-^»ttHSi*iS^*4t>{iS!l 

t><D-cim\,K mmwt. uxui-y 

^7~>&&£'©em 8 
ft i'©^JRm, 5r#&7 2 >S. fl-77x s. * 

^fc£$>£ lt«, #y (p-:?x-b>b-i/» 

(Nature, 3 4 7#. 5 3 9JI. 1990# 
tis) , #y [2-^F*->-5- (2-X?*a.4S'A' 
tf+i') - 1, 4-?*-U>b~U>] . #y (3 - 

[ 0 0 3 5 ] MmiKimt UTtt. f h77s-^ 
*5?*>ft*©3»iEflA« (WWB57- 51781*t& 
$8) . 8-b Kd+^^y y >©7JV2-9Afit*&£ 
©£gft§«: (ftP§8g59-194393#&$8) , 10- t Fn* 
X>V[h] U >©£>»«* 6 -322362*1 

&&) . 2itlrE{4^7*s^A*u-h$g# (#gf§¥ 
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5-198377-^&$8. 1$PpP5-l98378«t&8l. &g§¥5 
- 214332-tf &$g. 6 - 172751#&$fiS/ £ U £ 

yx>ga$ft (4#Pi¥2 - 289675#a#) , 
*# (#P3¥2 -289676#&#g) , **-^7V-Jl>g? 

(#K :s F2 -216791#^) , eXX^'JAfOtt 
>m&# (ftPS¥ 1 - 245087#&ffi. 2 - 222484 

*f&$R) . ^'J U>SWH* (1#B§¥2 -189890^Sa ( 

3 - 79i#^) , f?y wfc£» daw 2-1 

91694#&fg. 7S2**&*> v #±Sli<* 

io (tiM¥i -256584#4^) , ¥z?>))i,if~>*;ymm 

» (^a¥2 -252793^^fg) . p-7x-UWfc^!gj 

(^gl¥3- 33183^^) . ^ryrVafcryy>si; 

^(#^¥3 - 37292-^^) k fOOfc*»;^>R» 
<*(1$PI¥3 - 37293^^) . ^7?-yS?>S|*# 
(^¥3 - 203982-^4^) . isU-Jl®m# (H*ft 

4e*Hmv^M;. 2m 02Rc;2di 03. 1996^) teiftf 

[0036] A > K-JH|iiftHS«:<f:il^*St,»BS(I 

20 ©iE?i»awti/T8wsiiio{cffli,>6ti4jE?iJtta 

mMmmt bx\t, 1. i-e*(4-y 
■-p-HI*Ti/7*i*) ^^a^-y->^©3gi 

(^SBS59- 1 9 439 3^«) , 4. 4' -b^ 
[N- (I-^7^;U) -N-^x^VTS^] b7x 

©ffi^#^*sssis^{ca«ibfc^#gir 5> (» 

g§¥5-2346 8 l-^&S) . h'j7x-;K>f> 
30 ©S«tf tX ^ -A-^ F^^#T h T 5 
><*B1HWIU. 9 23, 7 7 4^). N. N* -V 
7x-;U-N, N' -tX(3-W7i^j b*7 
x - ;U - 4 , 4 ' - i>7 5 >^©^#«e^T 5 > (*S 
««F*4. 7 6 4. 6 2 5#). a, a, a' . a' - 
9-h*A&*-a, a' - MX (A-i?- p-h V)l>7 
5^7!^) -p-+i/lx> (#PB¥3-26908 
4#^) , ^^fti UT^WK^SFft 

5 >it*ft (4$PS74 - 1 2 9 2 7 1 . 

40 (»4-l 75395-^^) . x*U>g-C3& 
5?#J5iT 5 >JL- y F£JS*S L/c^#^T 5 > (^gg 

¥4-264 1 89 > m&mtm 

m&>7 5 > (#P8¥4 - 2 9 0 8 5 1 -^S^) . 
7 x >Sr-^#^3 iST 5 y h ?rititel//cfc© 
Ci#m i 4-3 0 4 46 6-5f&f8) . ZH-^-zhm 
%%mh')7$.y (#K¥4-3 08 6 8 8#^a) . 
-c>^7x^JWb^ 3 6 4 1 5 3^& 

^l) . 7^^-U>^-C3&T5>*Jiifebtefc© («#Pfl 
¥5-2 547 3-5§&#) . h U T-5 («M¥ 
50 5-23945 5-5fS$D . bX^K y^;l/T S/t7 
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*^ (^¥5-3 2 0 63 4-5f&$> , N. N. N 
-h >;7x^TS>H3lft (1$W¥6- 1 9 7 2-SI& 

H¥5-2 9 0 7 2 8#) ^75^7x-Wit> 
h »; V> >mWt mWV- 6 - 4 5 6 6 9-*t) . t f y y S 
XtG® <1#P3¥2 - 3 1 1 5 9 1 ^&$) . is?? > 
{fc^(3RH^I^4. 9 5 0. 9 5 0-5f&&> . V? 
* 5 y®BW (*$H¥6 - 4 9 0 7 9 , *X7 

7 5 >ff«{* (^¥6 - 2 5 6 5 9m*m , 

y f xteft # ifiA-**/*'/- jus* y ^> io 

(AppI. Phys. Lett. . 59^. 2760 
H. 1 99 HP) . tfij7**7rH> (»H¥5*-3 
10 94 9^&«) . *yT5 F (^53^5-3 109 

4 9 . * 'J fcf-;l/ h y 7 x -A>7 5 > (ifllgff 
5-205377). h y 7 x-*7 5 S 
iitfH^ (8P§¥4- 1 33065^&#R) . h<;7x~ 
)17 5 >#{44^ ? U>IS^r jllSL/ciStfH 1 ( S y n 
thetic. Metals. 5 5-5 7^. 4 163 
H. 1993*) , *#*75>*£*rr*#'.M*f 
UP-h (J. Pol ym. S c i. . Pol ym. C 20 
hem. Ed. . 2 1%, 9 6 91. 198 3*) g# 

mihhz>. c*ts>©<t£®«, narcBurtii* 
[0037] y> F-.o«ro=sft&aa*4b>i£8i 

l/Ctt, f l>77i-;^$yx>fef 
(D^mHtS® (#P§BS5 7-5 1 7 8 1 #&&) , 8 
-t Fn*'>*^y>©7Jt>5.=.£A|t#££*©£]Sg 
# (^SB35 9- 1 943 9 3-S|&fB) . ->fa^>* 30 
yx>Sf#tt (#53*2 - 2 8 9 6 7 5-*fS$8) . 
y>^£<* ($#W¥2-2 89 6 7 6-S|&fR) . 
^7V-;l/^!|# (fSI8¥2 - 2 1 6 7 9 1 #&$B> . 
If**? y /l"«>-tf >®mt* IfflPF- 1-245087 
K2-22248 4#&H> . V U>ffigft 
(HW¥2-1 89 890-t&$8. I5J3-7 9 1#& 

><t^ mm¥2 - 1 9 1 6 9 4-^S 

«. m - 7 9 2#&«) . #±sf§& mm- 1 - 2 

5 6 5 8 4), VZfVfifiWsWWt (#S¥2 - 

2 5 2 7 9 3^£fR) . p - 7 x ~ U^fc^) <«H¥ 40 
3-33 1 83 -iffi&) . 7-71*7 VU fcf y iP>i§i£fl: 
(&P3¥3-3 72 9 2-S|&m) .. trnne ys;>gfig 
f* (1fW¥3-37 2 9 3#&#> . 7-7^y^>gS« 
ft (1$f3¥3 - 2 0 3 9 8 2^f&f8) ftt'W6h 

[ 0 0 3 8 ] -f > F-^8|2g(*=S<*, Y > F- 

W* > F -JUi?*ftH«ftS Wa^lt^Mi cd so 
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W£L<. mx\i. #y (N-ei**^^ 1 /-*) , 
#y 7- *yeM-7x>*jj:or 

■£©gf£<*. *y (p-7x-U>t:-M ts£UZ 

©§§»&, *y (2. 5-^i-u>tr-u» 
z<Dmm&> *y tr-^r^a-iu. #y^-^*;t/v 

jpy tr^^T*^^-;!/^.!:©^'; tr-;ur;U3- 
#yrf y;v7W F. ^y (N-t -^jut 

i";^7-7-^ F) , &VT9*JtoT'?4 b~jt?)],7zirt 
>^;U* t'©# 'J 7 f 'J JU7 v Y Fffl. * U tT^. 
;pfay F>S. 7^+Fffllt. ^7 5>^J|. sm® 

it, 7*y-)mm. xmvmm, mrw&m 

C n 6©Sfc5WNb£igja: 2 ffiK±%fiES©SS^TS^ L 
fcfe©-c*r>rfej:i^ 

[0039] C C-CjH'; (N- 

ijicW-OBNWk *y (p-7x^u>tfiu» fc 
<fcv-e©n»ft. #y (2. 5-^xxi/>txi^» 
<fc ^«©i¥»^ JJBocffM^b^i <fcl/T©ff 

[0040] iswfc^5©ffiffl^(*> 

s fc©-c«&o#isrie©-f > F-;i/g|«ftzs<*. *-5 

miffe -f > f -A^*Hfi*st7m#^^l4i© 

mk®, 1 0 0®Sg|5K:*ftT, 0. 0 1-1 0 0 00 
OKS^. mzb<i* 1-10000 0»S§f5*s^t»6 

[ o 6 4 1 ] a > P-^i«»»=«**^rrs«»i 

ZT4>>fm. ^-^-hffi. a-A3-hft. y^e 
73- hs, ^-^> 7a _3_-f.^ y/t-^a-h 
ffi, +^n--F& 7r>f>n- n*F3-h 
xrF^f-3-hffi. 7-U-F 
^i"J->3-hffi^f©^S. X7"P- 

•rs»^«. ^«!)ig^Lrtec»T±ie©^rfi)tMi,T 
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10042] v-^mmm^mm^t 

wmmmmmom^mib z wz c n t> u&tmi 
t tt ^<omm& u At&m # * *>©?* 

^Jil/ttt, X*>'-;1>. x£y-.»U. jFw<-S~ 

^^;u^y^;^h> 4 #<!;©$-F>g. -fv^oe 
^WSt. ^***'aVA^. x?-;H»avjP^i*co-fen 
u> ^ y 3 -;i/^i'©yn ev > ^ y a-^s, yx * 
SI. N-x^fcray N-x^jutn y F>&£* 



f?53 



(11) ^2 0 0 3-2 72 86 5 

20 

[ o o 4 3 ] > F-*wt«s«*. flns-f > f-;u 
mm#EM#RVft%tm<DM'£®, m& > f - >m 

«cjS^bi^£S£UcM£$5©&JBg!l£tt. ?&gl 

oogssiHc*tt/co. oi~2oi?saj t mo<a 

0. 1-1 OSfSS|5-C*5, > F'-*ltiMfcEBft0 

gi£#2 0frs^±-cttjgBs&{£<. is©¥f&tt*je 
<. o. o i%&mTFvimmmmhxmM& 
io #®Tf sffiiSHt**. 

[ 0 0 4 4 ] 4 > F -*3t«ftHSft>£8a&&>6 

a. ^^*>K«ig^^>F-jvHfifts©j»^v 

*^©?§jR1?fetf1#eK:iSlJbT*. teaftfb-^i OT 

20 t, M*T3>a. m^myr^n, max-tmr s 

[0 04 5 ] iaSSft^iJiU-Cffl^6ni)T5>S© 

[fb9] 



I 

— Rsi 



(5) 



5£#< R, . -R, , B«*.2l>KajtfC**.- |Sgt& 
1-4 (C, ~C< ) ©7**Jl>8. CH, OH. CH 
, CH, OH. CONH, SfcttNH, * 

R B 7 



Bs* NT R»* X' 



* [0 04 6] .^^Msofflittfk^iLTrat^nsT 
>*x$ ^iffls©«s^*-RS{c^-r. 
[fbio] 



SW», R, 4 -R. t «S<?S^5c|&S{c^. 
1-4 (C, ~C« ) ©7**^S. CH, OH. CH 
.t CH, OH. CONH, SfcBNH, ; X" « 

OH" , 1/2 •SO,' ~. NO, - , 1/2 CO, 
2 " . HCO, " . 1/2 • (COO) , * - , iiffctt 
R 'COO" [S*. R 't*K3(S»l~3 (C, - 
C, ) ©TJt-^iVS-C*^] 



50 



(6) 

[ 0 0 4 7 ] sbS&fnT 5 >Si i/ttt. f^yi». 
t'oy^>. f^7^>sc;cn6©#^ 
%wr-SifiS*Ry J cn6©T>*x^At Fn*s/F 

[0 04 8] ^^gHPTS>SiL/-C«. fy*/>. 

a-fc'3y>. /S-t3y>. T-f3y>, +yy 



(12) 

21 

wmwm^ci\h(D7y^=-^ At Ka+^Fft^fc 
too 49] mw&mtbxtt. xwirhwi*. * 

gtffc* !> ^ A, TjcBSft y Afc £<D*Mim&W!tf* 

[0050] m.mit^nt2mi^Ltm^brm^x 

•5. Jltt&fttJ, NH, / (NHi ) 2 CO, . NH, 
/ <NH« ) HCOa . NH, /CH S COONH, , 10 
NH, / (NH, ) , SO, . N (CHa ) , /CH, 
COONH, . N (CH, > , / (NH, ) , SO, U 
£*W6n£. $/cC*X5©g£tt;»tfl;©S9£-rffl 

/l 0-1 0/0tftf£l,C>. 

[0051] mmiti&i<mm®&iz, mmioom 
ms&mbxo. i~iosaa5*ssf*t/< l «fc<3}fs 
k»o. i^sm&mv&i. immt-smomsv 

1 0SSSf5«T©B#. ^)Bt4i^?£#tt*sftfCgn2,% 
£W*U>. 20 

[0052] #£?8©M3JW:> -^Ktscr, 
*9^'J>i^il^0^m n n-f SOUS' y#. 

Z>ZtifiX"£*>. 

[0 0 5 3 ] *m®4> Y-)lW$#EM#Z-i;tsm 
Jg/?lnm~1 0 0 00nnu ft£b<\Z 
5nm-1 000nnu 3 6fC$? 3; b < « 1 0 n m— 5 
0 0 n miClSMifinjmX'&i 

[0054] *l^©W^m^«^^<D3t^i*«, 5 
IW^Ofi, &m&V£Mi5. 75 A? v Z -7 4 ;u 30 
A^>-h 6*1*. tfVx 

x^ju, jj*y> **y u-k #y#-#*-K stfy 
£©-c£F* (,<&<,>. c©fca&. ^EE«fliSS©±(c@ 

[0055] *^©WMmS^e^-?fC*5^S«@K: 40 

I/O*.. 7^$-? A, $g. 
A, e^O^)S > ^>^>?A25:^/tfc«^>C(D©ft 
£©£l&iHt1&. 3 VifflK i'©/va y >^t^JS. 
*-#>^7 7i', spy (3-^;I/=M"7 

fei-fcj: o mwmmt. */< ? $ y > ^ 

SB&t'©^®^ 3^IJ3&£-©S»fa3\ 50 
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$L<«8 0%«±i-r^CiASSSO<. £©*§£. 
Sft, 5-1 OOOnm. *f*L/<ttl 0-5 

[0056] i&ffitt. wi8yi*@^©^©aA^f to 

•5 A, Jg. i'PA. ^ 

*VJm (I TOJS) . mt*XWk (NESAIS) . 
Au, Pt. A?> CufOfi*5f(>6n5. f^{^ 

ffii bx «. x^^ffi. * y y ? 

[0 05 7] *HHO^««|?|IS*3R^©*3i{COt»T 
JMTKifi'**. M*<D®mt<t3a<D®m*:tZCtWX' 

/ (mmmmttmmiomismm) /mm. * 

BIKS^Ift^i ^WT 5ffl*^to#©«ig?& £ i C b i> 

W/m^KSMI/HrtMXiai* i ^ c t i>x$ 6. 
[0058] 

ra>K *^«cti6Ki®«sn&*>©T«^o„ 

[ 0 0 5 9 ] fcfc. ^ > P-JPK»tt=J|fl:^W(C«t 
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1>T. 7C^«fffl|5£«. httSt E A 1 1 

ItMC P - T 3 5 0 ( 4igFf& : MSmm 1 mm) t 

wei/fc. s etc. xft@*r»*T (xrd) «. s^s 

f8ffc££&g?R I NT- 1 1 0 0 («*.: CuK. X 
ft) -Cfflfcbtc. 
[00B0]^BS«1 

-f > F-*-5 -**#>Bt=«tt>£lsS 

200ml OH7P7 7X3K7-feh^F- i)JH 0ml 

*A*k -f> F-*- 6 1. 4 2tr£?§»? 

t,fc. mfcMftftonHar-fe f - F Om 

lK»Ur. tfcfcftftfSin&l 6. 2g.*5. 4g* 

*#>**««fc3oaiH*iWT. mmLtcwiitmm 

tlTFl/fcflL 60W1 OB$IHig#Lfc. Kl&ftiKt* 

«a u . r -fe > - f y c*tv * y -^-catr* o . k 

fcl/X. ffitft&DB, 1 l -yt Fta-5H-W>F 
P[2. 3 -a : 2* . 3' - c ^ijiVtW-)^- 2. 
9. 14-hU*;V#>K, (^>F-*-5-*JMf 
>&=«&) 1.12s <«*7 9%) $6*1 
ft^ftftfc^^fttttEtt&S'grftg 1 0 mm. 
«3 1 mm©*£tK«:$jytti t/TH*F*CT*«**B 
£Uc4C3. 0. 4 1 S/cm-C*ofc. t3&##t© 

$§5U$ (Cj . D 0 H» . 8oN|. g I Ol . I I C 

Ic . , , ) i -Cfcofc. */c. Xft0*r*§JI)B*T©*£ 
S> BHPS»0. 4 8nmr4ofe. 
[0 06 1 ] £Jj5$«2 

■if > F-JU- 5 - *^sK- F U ^=SftcD^fiS 

(cfci>r-f > f-*- 5 -*jVsK>eioftb*) 
K-f >Jf r*~ 5 F y **«tflir*fitfHi^ 

XdKM 1 4 B«&*&r*£*fT^ fc. life© 6 . 11- 

Fo-5H-y-f>FO[2. 3-a:2' , 3* 
-e 2. 9. 14-Fy#Jl/#-Fy 
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